Molecular characterization of mutation and comparison of mutation profiles in the hprt gene of Chinese hamster ovary cells treated with benzo[a]pyrene trans-7,8-diol-anti-9,10-epoxide, 1-nitrobenzo[a]pyrene trans-7,8-diol-anti-9,10-epoxide, and 3-nitrobenzo[a]pyrene trans-7,8- diol-anti-9,10-epoxide.
Both 1- and 3-nitrobenzo[a]pyrene (nitro-BaP) are environmental contaminants, potent mutagens in Salmonella, and moderate mutagens in Chinese hamster ovary (CHO) cells. The mutagenicity of their oxidized metabolites,trans-7,8-dihydroxy-anti-9,10-epoxy-7,8,9,10-epoxy -7,8,9,10-tetrahydro-1-nitrobenzo[a]pyrene (1-nitro-BaP-DE) and trans-7,8-dihydroxy-anti-9,10-epoxy-7,8,9,10-tetrahydro-3-nitrobenzo[a]- pyrene (3-nitro-BaPDE), together with trans-7,8-dihydroxy-anti-9, 10-ep- oxy-7,8,9,10-tetrahydrobenzo[a]pyrene (BaP-DE), was determined in CHO-K1 cells, and the resulting mutations at the hprt locus were characterized by polymerase chain reaction (PCR) amplification of reverse-transcribed hprt mRNA, followed by DNA sequence analysis. The mutant frequencies, in mutants/10(6) clonable cells, at 30 and 100 ng/ml, were BaP-DE, 248 and 456; 1-nitro-BaP-DE, 68 and 260; 3-nitro-BaP-DE, 81 and 232, respectively. In general, the three diolepoxides exhibited similar mutational spectra: 1) 64% (23/36 sequenced mutants) of BaP-DE, 53% (19/36) of 1-nitro-BaP-DE, and 64% (23/36) of 3-nitro-BaP-DE mutants resulted from simple base pair substitution, with the predominant mutation being G-->T transversion; 2) 90%, 100%, and 100% of mutations at G:C had the mutated dG on the nontranscribed DNA strand; and 3) about one quarter of the mutants produced by each mutagen had one or more PCR products with partial or complete exon deletions. The mutagens induced few frameshifts or complex mutations. Among the differences in mutational specificity for the three diolepoxides, the proportion of substituted dGs with 3' purines was significant (P < 0.05) for BaP-DE (16/19, 84%) and 3-nitro-BaP-DE (17/20, 85%), but not significant for 1-nitro-BaP-DE-induced mutants (11/17, 65%, P > 0.05). Also, high proportions of BaP-DE and 3-nitro-BaP-DE base pair substitutions at G:C occurred in DNA sequence contexts of 5'-GG-3', 5'-GGA-3', and 5'-TGGA-3', while the proportions of 1-nitro-BaP-DE mutants in these contexts were often lower. The results indicate that nitro substitution at C1 or C3 of BaP-DE reduces mutational potency in CHO cells and appears to have only subtle effects upon the mutational pattern in the hprt gene.